Family planning has been china's basic national policy since 1980, but it changed from a onechild policy to a two-child policy at the end of 2015 as which will further stimulate the rapid growth of china's population and have a profound impact on the population structure and land use in china. based on the forecast of total population change in national and provincial dimensions after the two -child policy, the paper forecasted the spatial pattern of china's population and provincial differentiation over the next 15 years, and discussed the far-reaching impact on the future urban and rural land use and planning. conclusions as follows: the two-child policy will achieve rapid population growth in the next 5 years, then there will be a stable growth phase; the peak of china's population increase will occur in 2030 with a total population of about 1.55 billion people, which will continue the regional differentiation of urbanization, and urbanization level in southeastern region will remain generally higher than that of the northwest. In addition, population growth brings new demands in urban and rural construction land, therefore, more intensive use of land will be the inevitable choice for the future development for china.
Introduction
c hina is the world's most populous country, its population policy is related to the overall situation of national development. It will have a profound influence on global demographic change, global industrial distribution and economic growth. Looking back at the history of population policy in china, china's population growth rate reached 20% in the 1960s, and there was a major contradiction between population expansion and lack of food and education resources. so in the 1970s, the government had implemented various policies to limit the population growth, and lastly, "the one child policy" was applied as the national policy to control population growth which was applies to urban residents strictly. And for rural residents, they were allowed to have a second child if the first child is a girl. The policy lasted more than 30 years until the beginning of the 21st century, when china's population development has been marked by declining birth rates, shrinking labor force and aging population, so china began its full implementation of the two-child policy instead of the one-child policy in 2015. However, facing the increasing cost of living and education, the concept of people in childbearing age has changed a lot, they may not be willing to have more children even if they are allowed to, and may also change their preferences from the "quantity of children" to the "quality of children". In the development of such situation, there is no doubt that predicting future changes about china's population in a period of time not only help government to identify the profound influence of Chinese residents' structure and its urbanization effect but also can provide scientific reference for the corresponding policy recommendations to face the uncertainty of china's population development in future.
china's population policy has been a hot topic since the implementation of china's the one-child policy, there have been extensive researches on china's population structure change and its development policies. For example, Liang (1979) [1] concerned about strategies of population and development in china and propose an alternative policy of "two children plus spacing". song(1981) [2] proposed limiting population growth based on optimal population size. Meanwhile, other people discussed the potential demographic effects of the one-child policy. they thought the policy caused some serious social and economic problems [3] , such as employment, food supply and social welfare [4] [5] [6] , especially had an impact on women and the patriarchal family in china [7] . A two-child policy with spacing was paid more attention [8] . Zeng and Vaupel have a continuous research on chinese population policy [9] ， and they thought "two children and late childbearing" was the best alternative to avoid both too large population and severe problems of population aging in the future. some scholars supported this opinion [10] reached a similar conclusion. then some suggestions were proposed to adjust the current fertility policy to the two-child policy [11] .
the one-child policy has changed the traditional chinese family organization structure, the production and consumption mode and the residential land structure, then produce the indirect influence on urbanization in material supply, environmental load change and other aspects. Urbanization is a phenomenon that reflects the changes of population migration from rural settlements to concentrated urban area, and the changes of social life style from agricultural production to industrial and service activities [12] .
Obviously, demographic change by the childbearing policy has a huge impact on urbanization. In the process of urbanization in china, the industrialization process of the eastern coastal open area attracts a large number of migrant workers from other regions. so, the two-child policy will also affect china and even the world's demographic change and urbanization again. Future urbanization will continue to pose serious challenges to china's population policy-makers [13] . simulations of china's population growth and aging may yield constructive insights for policy analyses [9] . It would be rational for china to modify its current population policy and to relax the rigid control on childbearing sooner rather than later, and to allow the total fertility rate (shorthand for tFr) to grow and be maintained at around 1.8 in the near future [14] . there is a clear need to analyze more closely the interrelationship between future population growth and urbanization, and population policy change to the two-child policy unquestionably is an important factor which needs to be paid more attention now. the best-known dimension is to study the demography that deals with numbers of people and their general characteristics, with urban growth rates and their components [15] .
this paper, based on china's current census data, reproductive expectations investigation and other data, completed the forecast of china's population growth rate in the next 15 years. And next we analyzed the changes in regional population differences at the provincial level. Finally, we were proposed some targeted measures and suggestions to promote the sustainable development among population, resources and environment by analyzing demographic changes of urbanization and the impact of urban and rural land use in different areas.
Data and Methodology

Data Sources
In this paper, the basic data are mainly from the china census data 2010, provinces and autonomous regions census data 2010, as well as the china statistical Yearbook ( 2011 Yearbook ( -2015 and the provinces and autonomous regions ' statistical Yearbook ( 2011 ' statistical Yearbook ( -2015 .
In addition, the paper also made reference to "national reproductive expectations" data in 29 provinces and autonomous regions (not including tibet and Xinjiang) made in August 2013 by china Population and Development research centre. In addition, the paper also made reference to "national reproductive expectations" data in 29 provinces and autonomous regions (not including tibet and Xinjiang) made in August 2013 by china Population and Development research centre. the survey object is the fertility intentions of the residents in streets, villages and towns in 29 provinces (autonomous regions and municipalities) in mainland china. A total of 250,000 chinese female aged 15 to 60 were investigated. the main purpose of the survey is to understand the fertility intention and the changing trend of fertility. this result is obtained by a nationwide survey, so it is scientific and representative. 
Methodology and Principles
currently, there are many methods and models to forecast population, including mathematical models of Logistic regression, Leslie matrix, Gray system forecasting method techniques [16] . the cohort-component method based on the factors of population itself changes and demographic principles [17, 18] , as well as social and economic model methods through the associated population growth and economic development [19, 20] . Each has its advantages and disadvantages. Among them, the cohort-component method is capable of binding to population changes and demographic factors by the queue age data queue, to get a more accurate population forecast value [21] , which is generally recognized academically [22] . therefore, this paper adopted the cohort-component method to forecast the whole population in china and analyzed the trends of the total population and age structure.
In the forecasting process, we do not account for the impact of population migration and other factors. because in the early stage of the industrialization process in china, population migration is the main influencing factor. Most of the children of the first-generation migrant workers remain in the city, and the future chinese household registration system will be open to these people. therefore, industry migration of population migration will gradually stabilize.
the algorithm works are as follows [23] .
First, we should calculate and forecast the population to the future from the initial population according to different ages:
Among them, is the population number at the age of x+1 in the year t, is the population number at the age of x in the year t, D x is the death probability from the age x to the age x+1, P t is the total population of different age groups (except age 0).
Next, the annual numbers of births are calculated:
t is the number of births in the year t, f x is age-specific fertility rate, W x is the number of women of childbearing age by age. According to the above, the annual total fertility rate can be further deduced [24] :
Among them, β is the annual total fertility rate, h x is the standardized fertility rate by age, K can be calculated and drawn based on the 2010 census. If we assume the K unchanged in recent years, the annual number of births is known as B t , you can get an estimate of the total fertility rate β . then, we calculate the new born population in the future:
+1 is the number of the beginning in next year for the age 0, and D 0 is the death probability from the age 0 to age 1.
Finally, the population at the end of year t is calculated:
(7) Among them, P is the gross population of the different age groups in the year t.
Forecast of Urbanization Rate
Introducing the concept of urban and rural population growth rate i, this paper refers to the calculation method of urbanization trends forecast used by chun-liang Gao (2013) [25] .this forecasts the urbanization rate of the whole country and of each province from 2015 to 2030 using the basic formula and urbanization rate model used by the United Nations, and is based on the 2010 national urbanization rate calculated by the 6 th census data in china.
Urban and rural population growth rate is calculated as follows:
(10) t = t + n (11) Among them, u and r mean urban and rural population growth rate respectively. t is the forecast year, t is the base year, n is the interval number of years. I is the rural and urban population ratio and Ur is urbanization rate, U is urban population, r is rural population.
A function is established using urbanization rate, urban and rural population ratio and urban and rural population growth rates. the formula is as follows.
4. Results
Estimates of the Potential Fertility Population
After the two-child policy implementation, these potential fertility women number will increase sharply in the first few years, which will lead to an obvious increase in the number of new-born children and fertility rates. therefore, it is a most important period for population growth forecast when childbearing willingness is released. Using the National census 2010 data, the number of married women from 20 to 44 in 2015 was estimated with the cohort-component method, and the result was 211.5 million (except Xinjiang and tibet because of data deficiency). there are three points to highlight. Firstly, because of the National Fertility survey does not include Xinjiang and tibet, the forecast number of married women does not include these two regions in this paper. According to the international statistical practice, women of childbearing age are usually the cohort aged 15 to 49 years, but in china, the number of the married women under 20 years old (the age of marriage is not legal) and over 44 years old (belong to high-risk reproductive age) who would like to have a baby are few, so they are less affected by the two-child policy. this number is almost negligible. Moreover, the target population of the national fertility survey willingness is also focused on married women aged 20 to 44 years, so this age range is used in this paper.
secondly, according to the National Fertility survey data, the target population of those who want to have a second child was calculated----45.56% of its total married women (detailed calculation process refer to Xiaochun Qiao(2014) [24] ), and the number is 96.36 million. Among them, about 48.1% of its total married women want to have a second child, and 13.6% of them are undecided [26] . Assuming that fertility results above, the women who want to have a second child were taken as a minimum estimate (accounting for 48.1%), the women who are undecided were taken as a maximum estimate (accounting for 61.7%), accordingly the lowest potential fertility population the range is from 46.32 million to 59.41million.
Finally, the two-child policy for one of the parents who is the only child was considered: this had been implemented from November, 2013 to the end of 2015. According to statistics from the National Health and Family Planning commission of the Prc [27] , there were nearly 2 million pairs of couples, one of whom was the only child had applied for a second child from January 2014 to December 2015. therefore, it was estimated that the lowest population growth potential is 44.31 million and the highest is 57.4 million after two years of the two-child policy for a parent by the end of 2015.
Estimation of New Births and the Total Population from 2016 to 2019
the total potential fertility population will not have a second baby within one year after the two-child policy is introduced, but will gradually increase over a few years. Generally speaking, the average time interval is four years for chinese women to have a second baby. therefore, it is assumed that the potential fertility demand can be fully released in four years after the implementation of the two-child policy, and the proportion that will be released in the next 4 years is respectively 20%, 35%, 25% and 20% [28] . thus upper and lower numbers of new born in the following 4 years from 2016 can be calculated. According to total population statistics from the china statistical Yearbook, normal birth population is assumed to be 17 million all over the country each year. Adding the newborn population due to the two-child policy, the upper and lower limits of the total population during the next four years can be obtained. then according to the total amount of annual births, total fertility rates can be estimated for the next four years. As shown in table 1., newly-born population, total number of births and total fertility rate from 2016 to 2019 can be calculated. It can be seen that total number of births has an obvious increase in the next 4 years after the implementation of the two-child policy. the total number of births will reach its peak in 2017, remains from 32.51 to 37.09 million. the total fertility rate increased drastically in 2016 compared with 2015 level, ranging from 2.57 to 2.84. It peaks around 3.24 to 3.69 in2017, and declines to the same level in 2019 as in 2016. 
Total Population Forecast from 2016 to 2030
With the release rates of the cumulative potential fertility population in the following 4 years, there would be an increase in the number of births and total fertility rate after the implementation of the two-child policy, and then it would reduce to a stable rate. therefore, the total popu- lation forecast over future 15 years needs two steps. In the first step, the total population from 2016 to 2019 was forecast. According to the results in table1, newly-born population is known, and the total population from 2016 to 2019 can be obtained through age shift and the cohortcomponent method. In the second step, the total population from 2020 to 2030 was forecasted. From 2020, due to the release of the historical accumulation of fertility demand, the national women's fertility rates will stabilize.
As for an accurate estimate of the total fertility rate, there is no uniform conclusion. some scholars believe that the total fertility rate will be around 1.8, and others think it will reach about 2.0. the national statistically ideal number of children is 1.93 in 2020 and beyond, so we take this as the total fertility rate from 2020 to 2030. based on the results of the total fertility rate, the number of births can be estimated in the year using the cohort-component method, and thus the total population can be estimated in future years. In addition, since the method used herein is suitable for short-and medium-term forecasts, and as there will be greater error for long-term forecasts, the period of forecast is from 2016 to 2030. the results of total population are shown in table 2 below. 
Urbanization Rate Forecast from 2016 to 2030
taking the national urbanization rate from 1978 to 2010 as reference data, the national urbanization rate from 2016 to 2030 is calculated using the method of urban and rural population growth mentioned above. the calculation steps are as follows: Firstly, urban and rural population growth rates (u and r) were calculated according to the data from1978 to 2010, then the actual urban and rural population growth rates (i 1 ) was calculated according to the formula. secondly, urban and rural population growth rate in theory was calculated according to the formula i=0.037623-0.02604*Ur, which was used in World Urbanization Prospects （2003） [29] . thirdly, an average growth rate of urban and rural population was calculated in this paper i=0.8* i 1 +0.2* i 2 , referring to weight assignments obtained by chunliang Gao(2013) [25] between the actual urban and rural population growth rate and that in theory. Fourthly, the proportion of urban and rural dwellers from 2016-2030 was forecast according to a function of the proportion of urban and rural dwellers and urban and rural population growth rate. Year n is from 1 to15. Urbanization rates from 2016 to 2030 based on urban and rural population ratios can be obtained. Finally, national urbanization rates from 2016 to 2030 were obtained according to the formula, and the final results are shown in Table 3 . 
Effect of the Two-child Policy on China's Total Population
From the above analysis, we can see that the two-child policy would result in a sharp increase in total fertility rate and newly-born population, thus affecting the size of the total population in china in recent years. As shown in would be 1.4623 billion in 2020. by 2030, the lowest total population is estimated at 1.5225 billion and the highest is estimated at 1.5355 billion, and the mean total population is 1.529 billion. As for population growth rate, it was only 6.1 ‰ from 2010 to 2015 before the two-child policy. After the two-child policy implemented, the average population growth rate is 12.5‰ from 2015 to 2020, 5.2‰ from 2020 to 2025, 3.8‰ from 2025 to 2030. the average population growth rate is 7.2‰ from 2015 to 2030, which is 1.1‰ faster as compared with recent 5 years. As can be seen, the population growth rate in china presents a rule of "increase rapidly initially and then decline rapidly" after the implementation of the two-child policy. the future trend of keeping the one-child policy was simulated using the cohort-component method, then it was compared to the population increase estimation when it changed to the two-child policy( Figure 1 ). As can be seen from Figure 1 , we can find that if the one-child policy was unchanged, china's total population would continue to increase during 2030, but the growth rate and scope would gradually slow down, and the total population in 2020 would be 1.4093 billion, and it would be 14.523 million by 2030. If the two-child policy begins to take effect, the population growth trajectory would change significantly. Under the two-child policy, the total population would be 1.4623 billion by 2020, which is 53 million more than keeping the one-child policy unchanged. It would be 1.529 billion by 2030, which is 76.7 million more than the policy unchanged. Therefore, there are significant differences between the two policies. From the viewpoint of the population trend, if the one-child policy was unchanged, china would enter a period of negative population growth soon after 2030. With the two-child policy, the reduction of total population can be effectively delayed. In terms of adverse effects, the additional population after the twochild policy would consume more resources and generate greater demand on employment, infrastructure and public service facilities. this should be an important factor that must be considered in the future.
Figure1. Projected population trends in china to 2030
At the same time, according to national statistics, it is worth noting that the total population of china in 2017 was 1.39 billion, which is a gap of 22.35 million compared with the lowest forecast of 1,41.35 million in the same year. combined with chinese current national conditions, it is not difficult to see that the reason why the population does not reach the expected number is mainly the following: Firstly, women over the age of 35 who have a strong desire to have two children are not yet ready to have the second child till now, mainly due to physical reasons or work pressure. Around me, there are many women over 35 who are nurturing their bodies to prepare for having the second child. some need one or two years to do so. secondly, the "only child" who is the main force of birth now has adapted to the living environment of the only child and believes that it is good enough to have a child owing to the one-child policy has been in existence for nearly 40 years. Finally, not only the high cost of living, education and rent but also support their old parents gives "only child" the high pressure to have a second child since china has entered an aging society. All the huge pressures have made them unbearable, so there is no idea of having another child. In our opinion, the last reason is the most important. However, after china achieves the goal of building a well-off society in an all-round way by 2020, I believe that this situation will improve. the reduction in life stress will make more and more "only child" family want a second child.
Provincial Differentiations
the provincial population can be forecasted respectively for both the one-child policy and the two-child policies. Except for Xinjiang and tibet, the remaining 29 provinces need to follow the three steps described above in the national population forecast. based on these forecasts, population density maps were drawn in various provinces and municipalities in 2015, 2020, 2025 and 2030, which are several time nodes after the two-child policy ( Figure  4) . These maps reflect the provincial population evolution trends.
From a viewpoint of the changes of population density for different provinces during the next 15 years, the results showed that the highest density is distributed in the east region, high in the central region, a lower density in northeast region, and the lowest density in the western region with the two-child policy. the population densities of shanghai, beijing, tianjin, Jiangsu in eastern coastal areas are the top 4, and the average population densities were 4146 people / km², 1386 people / km², 1350 people / km² and 838 people / km² respectively. Population densities in beijing and tianjin were similar at 1270 people / km² and 1272 people / km² in 2015. but the population density in beijing begins to exceed that of tianjin from 2016, at 1470 people/km² and 1401 people/km² in 2030 respectively. beijing ranked No. 2 in the provinces for population density from 2016. Population density in shandong ranks top five until 2030 and is exceeded by Guangdong in that year. the population densities in the western provinces rank below 20, Gansu, Inner Mongolia, Xinjiang, Qinghai and Tibet ranks in the last five, and the average population densities are 63 people / km², 23 people / km², 15 people / km², 9 / km² and 3 / km² respectively. In general, the regional spatial pattern of china's population density is relatively stable, and the distribution pattern is such that more population is gathered in the southeast and relatively sparse in the northwest persistently over time.
For changes in the provincial population densities, there would be some impact on the population patterns on both sides of Hu Huanyong line ① after the two-child policy. the population proportion in the southeastern part of Hu's line will increase, the opposite is that in the northwest side will correspondingly decline. It can be seen from Figure 2 , the southeastern part of Hu Huanyong line population density continues to increase, while that in the northwest side has no significant change. Due to regional differences in former family planning policy, many minority and rural areas in the western region can have a second child or even more children. therefore, the influence of the family planning policy in the western is smaller than that in many eastern and central regions, and potential reproductive accumulation amount is also smaller than many eastern and central regions. When the two-child policy was implemented, national fertility policy tends to be equal, and the policy has some impact on the cities in the western region, while it has a full range of impacts on both urban and rural areas in the eastern and central regions; 
Urbanization Regional Differentiation
Conclusions and Discussion
the implementation of the two-child policy would significantly change the trajectory of future population, and delay aging and population reduction trends into the future. Moreover, it may significantly increase the labor force supply in contrast with the declining trend in labor force of the one-child policy. In general, the regional spatial pattern of china's population densities is relatively stable. china's population policy changes will lead to increased population spatial differentiation; the provinces in the southeastern region would gather more people in the future. It would also affect the population pattern on both sides of the Hu Huanyong line which the population density of southeast will increasing, and not changing significantly on the northwest side. By calculating we find that urbanization rates in every china province are rising in 2020, 2025 and 2030, especially in beijing, tianjin and shanghai. there are obvious differences in urbanization and growth rates among these provinces. Eastern provinces and the developed provinces show higher urbanization rates relatively, in contrast the western regions and regions inhabited by ethnic groups has lower rates correspondingly.
to respond to the challenges and leverage the opportunities presented by continuing urbanization, Governments should make forward-looking policies that prepare for a growing number of urban dwellers with an eye towards sustainability (United Nations, 2014) [30] .
In the context of new urbanization policy and the twochild policy, we should consider the dual challenges of speed and quality of urbanization. With rapid population increase, urbanization quality should be given more attention to meet the demands of basic public education and health services. On the supply side of public services, there should be a modest increase in the provision of hospitals, schools, the construction of more physical fitness facilities and public space. The demand of population growth for land and spatial layout should be taken fully into account in the process of urban planning. rapid increase of urban population increases demand on china's urban construction land. Limited urban land is a rigid constraint, which needs rational planning and optimizable land use. the effect of the two-child policy implementation does not seem to be significant at present. What tells us is that we should implement the new urbanization development path into practice and change the traditional concept of development in the past rather than blindly develop large cities. the faster the development of small and medium-sized cities, the less the pressure on the lives of young people, so that they can enjoy life earlier, not just survival to buy houses that can barely afford it in large cities and megacity. the pressure of life in megacities limits their willingness to have second children. .. based on this, china's economy will develop benignly and the problem of aging will be controlled in a certain degree.
Annotation
① the meaning of "hu's Line": the Hu Huanyong Line was put up with by chinsese geographer Hu Huanyong in 1935, and it is a population density boundary from Aihui to tengchong, in the southeast of this boundary there are 36% of the whole land and 94% of the whole population, which has not changed in the past 82 years and had a deep influence on the Chinese population distribution research at home and abroad.
